shaped G10 planes with an opening of 3 3/4"x 4 7/8": A signal plane in the center, two spacer planes, and two bias planes on the outside. They are clamped together to form a rigid assembly of 7" high, 7½" wide, and 5/8" thick. A final wired assembly mounted on a motor drive is shown in Fig. 1 Assuming that the proton beam is Gaussian and approximately 1 to 2 in. wide (region including 95% of the particles), then a 5 mil diameter wire intercepts about 2 to 4% of the protons when placed in the center of the beam. The secondary emission coefficient has been measured for many materials and which for nickel3 has been found to be about 2%. The estimate is consistent with the measurement of a single wire prototype unit which provided the initial information and confidence for the final design of the data acquisition electronics for the MSEM.
Although there exists a profile monitor device at U165, there are three reasons why construction of a multiwire profile monitor system at three locations from U500 to U168 is required. 1) The dispersion function is not zero at U165 which makes it harder to interpret the measurement.
2) The original single wire device takes five minutes to traverse the whole beam. 3) A three station multiwire system can provide the profile information at all locations in one pulse which makes on-line analysis possible.
In summary, a set of three stations of Multiwire Secondary Emission Monitor (MSEM) has been built and installed in the fast external beam line for the measurement of beam profiles. Each unit consists of two planes each with 30 nickel wires having a diameter of 5 mils. The signal is linear within the range of 1010 to 1013 incident protons on the wire and the resolution of the signal is well within a few percent. A least-square fitting routine has been used to extract the emittance and phase space parameters of the beam. The emittances obtained at various intensities will help us to understand the AGS acceleration process and to choose the optimal injection scheme for CBA.
The Construction of the MSEM Each MSEM unit consists of a stack of five Cshaped G10 planes with an opening of 3 3/4"x 4 7/8": A signal plane in the center, two spacer planes, and two bias planes on the outside. They are clamped together to form a rigid assembly of 7" high, 7½" wide, and 5/8" thick. A final wired assembly mounted on a motor drive is shown in Fig. 1 The estimate is consistent with the measurement of a single wire prototype unit which provided the initial information and confidence for the final design of the data acquisition electronics for the MSEM.
The electronics associated with one plane of the MSEM is shown in Fig. 2 
Calibration and Performance
A typical analog display of the signal is shown in Fig. 3 
From the computer printed display in Fig. 4 we can conclude that for this particular measurement the beam center is at 0.003 in., the RMS beam size is 0.284 in., beam full width defined to contain 95% of the particles is 1.416 in. and the x2 of the two-parameter Gaussian fit is 6.54. Usually a fit is considered good if the x2 is less than the number of channels involved. In our particular example, the number of channels is 25; therefore, a Gaussian representation of the one dimensional projection of the beam is a very good prescription. Also shown in Fig. 4 is the number SIG1= 0.289 which is derived from the beam full width at 5% height assuming that the distribution is Gaussian, then SIG1 = BFW(5%)/4.9 .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
